###### Strengths and limitations of this study

-   The longitudinal design, with the exposure measured prior the outcome, a large study population and the dose-response relation found for the associations are strengths in this study.

-   The comprehensive confounder analyses strengthen the validity of the study even though residual confounding cannot be ruled out.

-   Possible limitations in this study are the potential risk for misclassification of the exposure as all information was self-reported, and the fact that some of the questions used for collecting the data were not optimal in terms of validity and reliability. However, these limitations most likely resulted in an underestimation of the association studied.

-   The relatively large loss to follow-up may also be considered as a limitation.

Introduction {#s1}
============

According to an analysis of the Global Burden of Disease Study 2015, low back pain and neck pain were the leading causes of Years Lived with Disability (YLD) in 1990, 2005 and in 2015, with an increasing prevalence and incidence over the years.[@R1] Hoy *et al* found neck pain alone to be the number four cause of YLDs globally, with a global point prevalence of 4.9%, and with a higher prevalence among women.[@R2] The prevalence of activity limiting neck pain is estimated to be 1.7% to 11.5% in the general population and 11% to 14.1% in workers.[@R3] Musculoskeletal disorders, including neck and low back pain, were the largest reason for initiated sick-leave spells among men, and the second largest reason among women in Sweden, in 2016.[@R5] Even though the majority of neck pain problems have a favourable course, between 50% to 75% in the general population still report neck pain 1 to 5 years later.[@R6] Consequently, research is needed to increase the understanding of modifiable prognostic factors to facilitate management of neck pain, especially for factors that determine the transition from neck pain not limiting daily activity to activity limiting neck pain as this type of pain is the one constituting the largest burden on the society.[@R2]

A healthy lifestyle behaviour, assessed by a combination of several lifestyle factors, in relation to health have been studied since more than four decades. Already in 1970, Palmore found 'health practice', a combination of exercise, weight control and avoiding cigarettes, to decrease physicians visits, hospitalisation, operations and poor health rating in US community volunteers aged 60 to 90 years.[@R8] Recently, Li *et al* found that adopting a healthy lifestyle behaviour, that is, not smoking, being regularly physically active, having 'normal' weight, moderate intake of alcohol and eating healthy food, to prolong life expectancy in the US population.[@R9] Persons adhering to all five lifestyle factors could prolong life expectancy at 50 years up to 14 years, compared with persons not adhering to any of the lifestyle factors. Several other authors have found influence on risk and prognosis for outcomes such as diabetes, stroke, cancer, cardiovascular events and mortality when studying a healthy lifestyle behaviour as a combination of several lifestyle factors.[@R10]

The understanding of how a healthy lifestyle behaviour influences the risk and prognosis for musculoskeletal disorders is limited. Pronk *et al* discovered that adherence to four lifestyle factors; not smoking, low alcohol consumption, adequate physical activity and five servings of fruit and vegetables, decreased the risk of reporting chronic low back pain 2 years later in US employees.[@R10] Our research group has previously focused on a healthy lifestyle behaviour, defined as following the health-enhancing recommendations for leisure time physically active, alcohol consumption, daily intake of fruit and vegetables and not smoking. We found that a healthy lifestyle behaviour reduces the risk of long-duration troublesome low back pain in men, and long-duration troublesome neck pain in women.[@R14] We have also examined the influence of a healthy lifestyle behaviour in men and women with occasional low back pain, showing a decreased risk of long-duration troublesome low back pain in women, and indicating a decreased risk in men.[@R15]

We are not aware of any longitudinal study examining the association between a healthy lifestyle behaviour and the prognosis of neck pain. With this backdrop, this study aimed to investigate if a healthy lifestyle behaviour influences the risk of long-duration troublesome neck pain among men and women with occasional neck pain in a general population. Prognostic factors seems to differ between the general population and the working population, for example, physical activity is associated with the prognosis in workers but not in the general population.[@R6] Therefore, we also intended to assess the same associations restricted to a subsample representing the working population.

Material and methods {#s2}
====================

Design, source and study population {#s2-1}
-----------------------------------

This longitudinal cohort study was based on data from the Stockholm Public Health Cohort, a population-based cohort established within the framework of Stockholm County Council health surveys. Participants in the cohort received an extensive baseline questionnaire, including information on demographic and socioeconomic characteristics, physical and psychological health, work related factors and lifestyle.[@R17] In 2006, 56 634 persons, 18 to 84 years old and randomly selected from the adult population of Stockholm county of about 1.5 million persons, received the baseline questionnaire, which 34 707 (61%) answered. Responders received a follow-up questionnaire in 2010, answered by 25 167 persons (73%). Included in our study population were persons reporting occasional neck pain (NP) in 2006, and providing information on the exposure ([figure 1](#F1){ref-type="fig"}). Occasional NP was defined by the answer to the question: 'Have you had any pain in your neck, shoulders or arms in the past 6 months?' Any of the two alternatives: 'Yes, a few days in the past 6 months' or 'Yes, a few days per month' were considered occasional NP. The questions defining neck pain corresponds with the anatomical definition recommended by The Bone and Joint Decade 2000 -- 2010 Task Force on Neck Pain and its Associated Disorders: pain in the anatomical region of the neck (also including parts of the shoulder) with or without radiation to the upper limbs, trunk or head.[@R18]

![Flow chart describing the inclusion of participants into the study population and the analyses sample. NP; neck pain.](bmjopen-2019-031078f01){#F1}

Exposure {#s2-2}
--------

The exposure 'a healthy lifestyle behaviour' (HLB) was a combination of information regarding four lifestyle factors from the baseline questionnaire (2006) categorised into healthy behaviour/not healthy behaviour according to recommendations for a health-enhancing lifestyle made by Swedish authorities and the WHO.[@R19] Healthy behaviour (HB) for the four lifestyle factors was defined as: non-smoking; performing leisure physical activity at least 150 min at moderate intensity or 75 min at high intensity per week or a combination of these intensities; consuming less than or equal to 168 g alcohol per week for men and less than or equal to 108 g alcohol per week for women, and consuming alcohol corresponding to half a bottle of spirits (35 cl) on the same occasion less than once a month, and; consuming more than or equal to a total of four servings of fruit and/or vegetables per day (about 400 g/day). See the [online supplementary file](#SP1){ref-type="supplementary-material"} for a description of the questions and how the variables were constructed. HLB was categorised into four categories according to the number of HBs included, none or one HB, two HBs, three HBs and four HBs.
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Outcome {#s2-3}
-------

The outcome, long-duration troublesome NP was defined by the response to two questions from the follow-up questionnaire in 2010; (1) 'Have you, during the past 6 months, had pain in your upper back or neck?', and (2) 'Have you, during the past 6 months, had pain in your shoulder or arms?'. Both questions were followed by a second question; 'If yes: Have these problems caused a decreased workability or impairment in other daily activities'. Participants answering 'Yes, a couple of days per week or more often' to any of the two questions and reported that the problems caused decreased workability or impairment in other daily activities were defined as cases. Hence, the outcome incorporated activity limitation due to neck pain suggested to be of importance for the individual and to have societal consequences.[@R7]

Potential confounding factors {#s2-4}
-----------------------------

Potential confounders, available in the 2006 baseline questionnaire, based on literature and on theoretical and clinical relevance were considered for the association between HLB and long-duration troublesome NP ([table 1](#T1){ref-type="table"}).[@R23] Most of the questions used to define the potential confounding factors have since 1975 regularly been used in previous Swedish public health surveys, and since 2002 in the Stockholm Public Health Cohort.[@R17]

###### 

Potential confounding factors and corresponding bibliographical references to definition and psychometric properties of the factors

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Potential confounder           Measurement                                                                                                                                                                                                          Categorisation in the analyses
  ------------------------------ -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Sex                            Sex at baseline 2006                                                                                                                                                                                                 Men, women (no other alternatives available)

  Age                            Age at baseline 2006                                                                                                                                                                                                 Continuous and in quartiles (18-33, 34-43, 44-57, 58-84)

  Body mass index                Weight/height^2^ (kg/m^2^)                                                                                                                                                                                           Normal or low (\<25), overweight (25--29.9), obese (≥30)

  Socioeconomic status           According to the classification from Statistics Sweden.\                                                                                                                                                             Unskilled/semiskilled worker, skilled worker, low level non-manual employees, middle level non-manual employees, high level non-manual employees/self-employed, self-employed (other than high level)
                                 Based on current occupation and education for the economically active population, and on previous occupation, education or the occupation of spouses for the non-active population                                   

  Financial stress               'Has it ever happened in the past 12 months that you have spent your entire pay check/pension or run out of money and been forced to borrow from relatives and friends in order to buy groceries or pay the rent?'   No, yes-once, yes-several times

  Living alone                   Living alone vs any other cohabitant                                                                                                                                                                                 No, yes

  Personal support[@R23]         'Do you know any person who can provide you with support for personal problems or crises in your life?'                                                                                                              No-usually not or never, yes-always or for the most part

  Practical support[@R23]        'Can you obtain help from anyone in the event of illness or for practical problems? (eg, to borrow small items, help for repairs, help writing, obtain advice or information or help buying groceries)'              No-usually not or never, yes-always or for the most part

  Long-term illness              'Do you suffer from a long-term illness, health problems following an accident, disability or other persistent health problems?'                                                                                     No, yes

  Low back pain                  'Have you had any pain in your lower back in the past 6 months?'                                                                                                                                                     No, yes-a couple of days per month or more seldom, yes-a couple of days per week or more often

  Headache/migraine              'Do you have any of the following health problems or symptoms?'\                                                                                                                                                     No, yes-somewhat or severe
                                 Headache or migraine (etc...)                                                                                                                                                                                        

  Rheumatoid arthritis           'Have you received any of the following diagnosis by a doctor?'\                                                                                                                                                     No, yes
                                 Rheumatoid arthritis (etc...)                                                                                                                                                                                        

  Sleep disturbances             Hours of sleep a typical night during the workweek.\                                                                                                                                                                 No, yes
                                 \<7 hours was considered as having sleep disturbances                                                                                                                                                                

  Psychological distress[@R23]   Based on the 12-item General Health Questionnaire, using the scoring system 0-0-1-1, were a sum score ≥3 was used to asses psychological stress                                                                      No, yes

  Working hours\*                How many total hours per week do you spend carrying out paid work? Do not count work at home or in the household.                                                                                                    \>45 hours, 36 to 45 hours,\<36 hours

  Physical workload\*[@R30]      How much have you moved about or exerted yourself physically in your work in the past 12 months?                                                                                                                     Sedentary work, light but somewhat mobile work, moderately heavy or heavy work
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

\*Factors only considered in the 'working population' (participants 61 years old or younger, and currently employed, self-employed or job-applicants at baseline in 2006).

Statistics {#s2-5}
----------

A description of the study population was presented for men and women separately, and by categories of the exposure. Generalised linear models with a binomial distribution and a log-link or an identity-link were used to evaluate the association between exposure and outcome. The results were presented as risk ratios (RR) and risk differences (RD) together with the corresponding 95% CI. To assess confounding we included potential factors into the crude model one by one. If the inclusion changed the estimated RR by 5% or more the factor was considered a confounder and was included in the final adjusted model.[@R31] We used the Wald's test to evaluate potential trends for the association between HLB and long-duration troublesome NP.[@R32] All analyses were performed using complete cases, that is, cases with no missing data.

All p values were two-sided, and the level of the CI was set at 95% and that of the tests at 5%. Statistical analyses were performed using Stata V.14.2 (StataCorp, College Station, Texas, USA).

### Sensitivity analyses {#s2-5-1}

The same statistical methods were performed using data from a subsample of the study population defined as the 'working population' in order to compare these results with the results from the general population. Since most Swedish employees initiate their retirement at the age of 65, this subsample included data from participants aged 61 or younger, and currently employed, self-employed or job-applicants at baseline in 2006.

*X*^2^ tests were used to measure the effect of attrition by comparing the distribution of the exposure categories between non-responders (n=3310) and responders (n=9330) in 2010 ([figure 1](#F1){ref-type="fig"}). Moreover, as the questions defining the study population in 2006 and the outcome in 2010 differed some participants may have reported merely shoulder and/or arm pain and not neck pain at baseline and follow-up. Therefore, we also performed the analyses excluding participants only reporting activity limiting pain in shoulder or arms, and not in the upper back or neck in 2010.

Patient and public involvement {#s2-6}
------------------------------

Patients and the public were not involved in the design or planning of the study.

Results {#s3}
=======

Baseline characteristics of men and women in the study population are presented in [table 2](#T2){ref-type="table"}. Of the 12 640 participants 58% were women, about four-fifths were born in Sweden and 11% were 65 years or older. At baseline in 2006, a larger proportion of women than men had a low risk consumption of alcohol, 71% and 66%, respectively, and reached the recommended consumption of fruit and vegetables, 24% and 7%, respectively. About 40% of men and women reached the recommended levels of leisure time physical activity, and the majority did not smoke, 84% of the women and 86% of men. Further, 31% of the men and 22% of the women had none or one HB according to recommendations, and 3% of the men and 10% of the women reached the recommendations in all four HBs ([table 2](#T2){ref-type="table"}).

###### 

Baseline characteristics in men and women by the number of healthy behaviours (HBs). Total study population, n=12 640

  Baseline characteristics                          Men         Women       Internal missing\*                                                                                     
  ------------------------------------------------- ----------- ----------- -------------------- ----------- ---------- ----------- ----------- ----------- ----------- ---------- ------
                                                    5342 (42)   1640 (31)   2368 (44)            1180 (22)   154 (3)    7298 (58)   1590 (22)   3001 (41)   2009 (27)   698 (10)   
  Average age, years (SD)                           46 (15)     45 (15)     45 (16)              47 (15)     49 (15)    44 (16)     43 (16)     44 (16)     45 (15)     44 (14)    0
  Body mass index                                                                                                                                                                  210
   Normal or low (\<25)                             2523 (48)   714 (44)    1111 (47)            612 (53)    86 (56)    4884 (68)   1040 (67)   1938 (66)   1383 (70)   523 (76)   
   Overweight (25--29.9)                            2196 (42)   686 (43)    977 (42)             477 (41)    56 (36)    1675 (23)   371 (24)    700 (24)    465 (23)    139 (20)   
   Obese (≥30)                                      550 (10)    216 (13)    250 (11)             72 (6)      12 (8)     602 (9)     140 (9)     295 (10)    140 (7)     27 (4)     
  Socioeconomic status†                                                                                                                                                            1132
   Unskilled/semiskilled worker                     791 (16)    306 (21)    322 (15)             148 (14)    15 (11)    1057 (16)   307 (21)    458 (17)    236 (13)    56 (9)     
   Skilled worker                                   744 (15)    272 (18)    317 (15)             144 (13)    11 (8)     667 (10)    184 (13)    254 (10)    179 (10)    50 (8)     
   Low level non-manual employees                   431 (9)     140 (9)     203 (9)              81 (7)      7 (5)      1302 (20)   308 (22)    538 (20)    349 (19)    107 (17)   
   Middle level non-manual employees                1113 (23)   327 (22)    457 (21)             287 (26)    42 (30)    1836 (28)   321 (22)    743 (28)    563 (30)    209 (32)   
   High level non-manual employees/self-employed    1201 (24)   249 (17)    596 (27)             309 (28)    47 (33)    1306 (20)   214 (15)    520 (19)    399 (21)    173 (27)   
   Self-employed (other than high level)            618 (13)    194 (13)    279 (13)             126 (12)    19 (13)    442 (6)     101 (7)     172 (6)     122 (7)     47 (7)     
  Financial stress‡                                                                                                                                                                52
   No                                               4449 (83)   1264 (78)   2006 (85)            1035 (88)   144 (94)   5917 (81)   1144 (73)   2441 (82)   1710 (86)   622 (89)   
   Occasional                                       404 (8)     147 (9)     175 (7)              74 (6)      8 (5)      617 (9)     180 (11)    263 (9)     142 (7)     32 (5)     
   Frequent                                         472 (9)     220 (13)    180 (8)              70 (6)      2 (1)      729 (10)    256 (16)    283 (9)     147 (7)     43 (6)     
  Living alone (Yes)                                959 (18)    374 (23)    390 (17)             180 (15)    15 (10)    1312 (18)   337 (21)    546 (18)    317 (16)    112 (16)   38
  Personal support (Yes)                            4588 (87)   1379 (85)   2036 (87)            1027 (88)   146 (95)   6706 (92)   1448 (92)   2744 (92)   1851 (93)   663 (95)   86
  Practical support (Yes)                           4876 (92)   1458 (91)   2160 (92)            1084 (93)   147 (97)   6826 (94)   1477 (93)   2793 (94)   1894 (95)   662 (95)   94
  Long-term illness (Yes)                           1434 (27)   446 (27)    643 (27)             306 (26)    42 (27)    1866 (26)   440 (28)    786 (27)    470 (24)    170 (25)   172
  Low back pain                                                                                                                                                                    28
   No                                               1863 (35)   524 (32)    840 (35)             433 (37)    66 (43)    2628 (36)   509 (32)    1030 (34)   809 (40)    280 (40)   
   Yes, a couple of days per month or more seldom   2996 (56)   960 (59)    1300 (55)            661 (56)    75 (49)    3935 (54)   907 (57)    1650 (55)   1010 (51)   368 (53)   
   Yes, a couple of days per week or more often     474 (9)     153 (9)     226 (10)             83 (7)      12 (8)     716 (10)    172 (11)    311 (11)    183 (9)     50 (7)     
  Headache/migraine (Yes)                           1077 (21)   328 (21)    514 (23)             215 (19)    20 (14)    2499 (35)   564 (37)    1070 (37)   638 (33)    227 (33)   449
  Rheumatoid arthritis (Yes)                        94 (2)      26 (2)      43 (2)               20 (2)      5 (3)      137 (2)     38 (2)      55 (2)      32 (2)      11 (2)     85
  Sleep disturbances§ (Yes)                         1684 (32)   530 (33)    758 (32)             357 (30)    39 (25)    1713 (24)   383 (24)    732 (25)    449 (23)    149 (21)   102
  Psychological distress¶ (Yes)                     791 (15)    287 (18)    351 (15)             141 (12)    12 (8)     1499 (21)   394 (25)    641 (22)    350 (18)    114 (16)   125
  Working hours\*\*                                                                                                                                                                525
   More than 45                                     699 (28)    214 (29)    300 (27)             160 (27)    25 (30)    462 (12)    93 (12)     192 (13)    125 (11)    52 (12)    
   36 to 45                                         1581 (63    456 (63)    702 (63)             371 (64)    52 (63)    2356 (62)   460 (61)    968 (63)    677 (61)    251 (61)   
   Less than 36                                     228 (9)     58 (8)      110 (10)             54 (9)      6 (7)      984 (26)    200 (27)    374 (24)    300 (27)    110 (27)   
  Physical workload\*\*                                                                                                                                                            484
   Sedentary work                                   1067 (43)   266 (37)    497 (45)             259 (44)    45 (54)    1625 (42)   285 (38)    669 (43)    491 (44)    180 (43)   
   Light, but somewhat mobile work                  675 (27)    206 (28)    286 (26)             161 (27)    22 (26)    1138 (30)   222 (29)    470 (31)    307 (28)    139 (33)   
   Moderately heavy or heavy work                   762 (30)    254 (35)    167 (29)             167 (29)    17 (20)    1077 (28)   252 (33)    406 (26)    317 (28)    102 (24)   

\*Missing answer in the baseline questionnaire, number represent missing in the total study population.

†Socioeconomic status (SES), for the economically active population SES was based on current occupation and education, for the non-active population SES was based on previous occupation, current education or the occupation of spouses.

‡Financial stress, had been forced to borrow money from relatives and friends in order to buy groceries or pay the rent in the past 12 months.

§Hours of sleep a typical night during the workweek (\<7 hours was considered as having sleep disturbances).

¶From the 12-item General Health Questionnaire were a sum score ≥3 was used to asses psychological stress.

\*\*Only data from the 'working population' (participants 61 years old or younger, and currently employed, self-employed or job-applicants at baseline in 2006).

Ten per cent of the men and 12% of the women among responders in 2010 stated long-duration troublesome NP, whereas 39% of the men and 31% of the women reported no NP. Sex, socioeconomic status (SES) and low back pain were found to be confounders in the analyses of all participants. Compared with participants with none or one HB, participants with three or four HBs at baseline had an adjusted RR and RD of 0.69 (95% CI 0.59 to 0.81) and −0.04 (95% CI −0.06 to −0.02), respectively. In the analyses stratified by sex the association between the exposure and the outcome was confounded by SES and low back pain. The stratified crude RR and adjusted RR and RD, together with their 95% CI, are presented in [table 3](#T3){ref-type="table"}. A decreased risk for long-duration troublesome NP with increasing adherence to HLB, that is, increased number of HBs at baseline, was found in all analyses (trend test; p\<0.05).

###### 

Association\* between the number of healthy behaviours (HBs) in men and women with occasional neck pain at baseline in 2006 and long-duration troublesome neck pain at follow-up in 2010

  Number of HBs   Men (3719)   Women (5458)                                                                                                                                
  --------------- ------------ -------------- -------------- ------ -------------- ------- ---------------- ---------- ------ -------------- ------ -------------- ------- -----------------
  None or one     132/1075     1.0                           1.0                   0.0                      167/1107   1.0                   1.0                   0.0     
  Two             147/1644     0.73           0.58 to 0.91   0.75   0.59 to 0.94   −0.03   −0.05 to −0.01   280/2238   0.83   0.69 to 0.99   0.82   0.68 to 0.98   −0.03   −0.06 to −0.00§
  Three           80/878       0.74           0.57 to 0.97   0.80   0.62 to 1.05   −0.02   −0.05 to 0.00‡   147/1564   0.62   0.51 to 0.77   0.65   0.53 to 0.81   −0.05   −0.08 to −0.03
  Four            6/122        0.40           0.18 to 0.89   0.39   0.16 to 0.94   −0.06   −0.10 to −0.02   50/549     0.60   0.45 to 0.81   0.69   0.51 to 0.94   −0.04   −0.08 to −0.01
  Three or four   86/1000      0.70           0.54 to 0.91   0.76   0.58 to 0.98   −0.03   −0.05 to −0.01   197/2113   0.62   0.51 to 0.75   0.66   0.54 to 0.81   −0.05   −0.08 to −0.03

Healthy behaviours (HBs): non-smoking, no risk consumption of alcohol (≤168 g 100% alcohol/week for men and ≤108 g 100% alcohol/week for women, and consuming alcohol corresponding to ≈ half a bottle of spirits on the same occasion less than once a month), recommended level of leisure physical activity (at least 150 min at moderate intensity or 75 min at high intensity per week or a combination of these activities) and recommended consumption of fruit and vegetables (≥4 servings of fruit and vegetables/day).

\*Generalised linear model with a binomial family and a log-link estimating the risk ratio (RR), and an identity-link estimating the risk difference (RD) with corresponding 95% CI.

†Adjusted for low back pain, and socioeconomic status.

‡0.0039.

§−0.0045.

RR, risk ratio; RD, risk difference.

Sensitivity analyses {#s3-1}
--------------------

### Working population {#s3-1-1}

Seventy-eight per cent of the study population were active in the labour market (working or job-applicants), representing the working population (n=7288; 2884 men and 4404 women). In this population, SES met the criteria for a confounder among both men and women, whereas low back pain and personal support confounded the association among men, and financial support the association among women. The adjusted analyses indicated similar results as the analyses of all participants, with a RR of 0.78 (95% CI 0.56 to 1.08) and a RD of −0.03 (95% CI −0.05 to 0.002) observed in men with three or four HBs compared with men with none or one HB, and a RR of 0.66 (95% CI 0.52 to 0.84) and a RD of −0.05 (95% CI −0.08 to −0.02) observed for the same comparison in women.

### Attrition {#s3-1-2}

The comparison between the 3310 non-responders and the 9330 responders at follow-up indicated a somewhat poorer lifestyle among non-responders. At baseline, 31% of the non-responders reported none or one HB compared with 24% of the responders (p\<0.05). Furthermore, 21% of the non-responders reported three HBs and 5% reported four HBs compared with 27% and 7% among the responders (p\<0.05). Excluding participants possibly only affected by shoulder and/or arm pain and not neck pain resulted in almost identical results as in the main analyses, but with non-significant estimates in some categories of HLB in the analyses stratified by sex.

Discussion {#s4}
==========

In this longitudinal population-based cohort study involving persons with occasional NP we found that a HLB, that is, adherence to health recommendations (HBs) regarding levels of leisure physical activity, consumption of alcohol, fruit and vegetables and smoking, decreased the risk of long-duration troublesome pain in the neck among men and among women, 4 years later. The results indicated that the protective effect of HLB increased with increasing number of recommendations followed, both in men and in women. Furthermore, our results showed that in comparison to having a 'poor' HLB (none or one HB) at baseline in 2006, having a 'good' HLB (three or four HBs) gave an absolute reduction of long-duration troublesome NP 4 years later by about three per cent among men and five per cent among women.

Similar results were seen when restricting the analyses to the working population.

We found no other studies evaluating the influence of HLB on the prognosis of neck pain. However, the findings in the current study are in line with a previous study from our group, also based on the Stockholm Public Health Cohort, where HLB was shown to protect against a poor outcome among women with low back pain. Likewise, with an increasing protecting effect with increasing adherence to HLB.[@R15] The results indicated a similar, but not significant, effect in men. Hence, in summary it seems as adapting to a healthy lifestyle behaviour is beneficial in order to decrease the risk of a poor outcome both among persons with neck pain and persons with back pain. In another study, again within the Stockholm Public Health Cohort, but including persons free of neck pain and/or back pain in 2006, we found a healthy lifestyle behaviour to decrease the risk of developing long-duration troublesome neck pain among women, and a decreased risk of developing long-duration back pain among men.[@R14]

The influence of HLB on NP found in the present study may involve different mechanisms, most yet unknown. Moreover, adhering to HLB could indicate an 'overall' healthier lifestyle including other HBs than measured in the present study, thus involving additional mechanisms maybe contributing to our results.

Strengths and limitations {#s4-1}
-------------------------

The validity of the associations between HLB and long-duration troublesome NP is supported by the longitudinal study design, measuring the exposure prior to the outcome and the dose-response relationship found. We consider the large sample size and the comprehensive confounder assessment to be strengths in this study, though residual and unmeasured confounding cannot be ruled out. For example, we had no information about cognitive abilities such as coping strategies, which has been reported to be associated with the prognosis of NP and may also differ across categories of HLB.[@R24]

The study also has some limitations. Even though most of the questions included in the Stockholm Public Health surveys have been frequently used, and found valid and reliable, some may not be optimal in terms of validity and reliability.[@R17] The study is based on self-reported data why information bias is likely to be present, resulting in misclassification of both the exposure and the outcome. For example, the measure of smoking habits only included daily smoking without information on previous smoking habits or the duration of daily smoking. If the effect of smoking on the prognosis NP depends on the duration of daily smoking, which is likely, classifying participants who recently stopped smoking as non-smokers or participants recently started smoking as smokers may have introduced misclassification of the exposure. If so, it most likely would be non-differential and lead to an underestimation of the results. Considering the often fluctuating course of NP, misclassification of the outcome may be present as participants may be irresolute to report 'a couple of days per week' or 'a couple of days per month' when asked to report the duration of neck pain averaged over the past 6 months. Such misclassification is most probably non-differential and may lead to underestimated results. The follow-up time of 4 years are relatively long and there is a possibility that some participants changed their healthy behaviours during that time. We had no intention to measure such changes in the present study, but if some participants changed to another exposure category during follow-up this most likely lead to a dilution of our estimates. In comparison to the other HBs, a relatively small proportion of the participants, particularly men, reached the recommendations for fruit and vegetable consumption. Giving fruit and vegetable consumption the same weight as the other HBs in the exposure may be argued. Nevertheless, we wanted to capture an overall HB exposure. Since consumption of fruit and vegetables is an essential part of a healthy lifestyle as recognised by WHO, and other studies have included it as an important factor to measure HLB, we decided to include it.[@R10] Considering a broader definition of dietary habits, also including consumption of carbohydrates, meat and fish is an option. Unfortunately, there were no such data in the questionnaires.

Having NP at baseline in 2006 may have influenced the health behaviours included in the exposure HLB. For example, high NP intensity could have influenced the participants level of physical activity, or consumption of alcohol, that is, reverse causation. Reverse causation may lead to an overestimation of our results. However, as participants in this study only had occasional NP at baseline (ie, NP a few days per month or a few days during the past 6 months) we believe that the risk of reverse causation is low.

Comparing non-responders to responders, the former had a slightly higher prevalence of none or one HB and a slightly lower prevalence of three and four HBs. If non-responders with none or one HB also had a higher prevalence of the outcome and non-responders with three or four HBs had a lower prevalence of the outcome than did responders, our results may be underestimated. If contrary, our results may be overestimated.

Interesting and notable in relation to this study is that there is no global consensus on recommendations for weekly risk consumption of alcohol.[@R33] Maximum weekly intake of alcohol ranges from 144 g/w (Mexico) to 280 g/w (Poland) for men, and from 80 g/w (Estonia) to 140 g/w (Ireland, Poland, France, New Zealand and Spain) for women. However, this inconsistency will not affect the generalisability of our results.

Meaning of the study {#s4-2}
--------------------

To date it seems evident that HLB decreases the risk and improve the prognosis of several disorders as well as prolong life expectancy. Our results add NP to disorders positively influenced by HLB. Even though our results are fairly modest in absolute terms (RD) they are of importance considering the high prevalence of NP and valuable for healthcare providers in their management of persons with neck pain as well as for employers and policymakers. We encourage studies on implementation of actions to improve healthy lifestyle since there are many positive health effects having a healthy lifestyle.

Conclusion {#s5}
==========

A healthy lifestyle behaviour appears to decrease the risk of long-duration troublesome neck pain in men and women with occasional neck pain. Furthermore, this protective effect seems to increase with increasing number of healthy lifestyle behaviours. Our findings add to previous research supporting the importance of promoting a healthy lifestyle in primary and secondary prevention of disease and disability, not least for musculoskeletal disorders like neck pain and back pain.
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